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Abstract: The reaction of ~t,~-unsaturated acetals with diisobutylaluminum phenylselenolate followed by 
treatment with H20 affords the corresponding 1-alkoxy-3-phenylseleno-l-alkenes in good yields. When 
aq. HCI instead of H20 was employed in the workup, 3-phenylselenoalkanals were formed in good yields. 
© 1998 Elsevier Science Ltd. All rights reserved. 

Scheme 1 

kBu2AISePh 

The chemistry of organoselenium compounds having a selenium-metal bond is of great importance and 

interest.I) Recently, the utilization of organoseleniu m compounds bearing various selenium-metal bonds was 

attempted in organic synthesis and these reagents were recognized as useful for the introduction of the alkyl- or 

phenylseleno function into various compounds and for the reduction of various organic compounds. 2-4) In our 

preliminary report, we disclosed a synthetic method of monoselenoacetals by the reaction of acetals with 

diisobutylaluminum phenylselenolate (i-Bu2AISePh) (1). 2c) In the course of our study on the development of 

new synthetic reactions using 1, we have now found a selective synthetic method of 1-alkoxy-3-phenylseleno- 

R3 l-alkenes (3) and 3-phenyl- i~1~1 ~ 
H20 R I ~ R 4  selenoalkanal  (4) by the 

im 

R ~  f SePh reac t ion  of  1 with a,[3- 
R1 OR4 (3) 

+ unsaturated acetals ( 2 )  
R2 OR4 50 °C, 3 h ~ H30 + R273 (Scheme I). 

(1) (2) = R r ' ~  ''CHO The treatment of acrolein 
SePh 

(4) diethyl acetal with 1, which 

was generated in situ from 

diphenyl diselenide and i-Bu2AIH, in toluene solution at 50 °C for 3 h produced l-ethoxy-3-phenylseleno-l- 

propene in 80 % yield with a mixture of stereoisomers (E:Z = 80:20) (entry 1 in Table 1).5, 6) This reaction 

exhibits high regioselectivity and 1-ethoxy-l-phenylseleno-3-propene was not isolated at all. 7) As well as 

acrolein diethyl acetal, et,I]-unsaturated acetals, which have an internal carbon-carbon double bond, gave the 

corresponding l-alkoxy-3-phenylseleno-1-alkenes in good yields (entries 2, 4 and 5). Dimethylactals shows 

the same reactivity as that of the diethyl derivative (entry 6). In the case of cinnamaldehyde diethyl acetal, the 

yield of product was decreased (entry 7). In this reaction, 3-methylbutenal and geranal diethyl acetal derived 

from the 13,1~-dialkylsubstituted et,l]-unsaturated aldehydes, were also converted into the corresponding l-alkoxy- 
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Table 1. Selective Synthesis of 1-Alkoxy-3-phenylseleno-l-alkenes and 

3-Phenylselenoalkanals 

Entry Substrate Yield / % (El Z) a,b) 

3 4 

1 R1 = R2 = R3 = H, R 4 = C2H 5 80 (80/20) 78 

2 R1 = CH3, R2 = R3 = H, R 4 = C2H 5 82 (90 / 10) 80 

3 R1 = R2 = CH3, R3 = H, R4 = C2H5 79 (64 / 36) 76 

4 R1 = C2H5, R2 = R3 = H, R 4 = C2H5 75 (68 / 32) 75 

5 R1 = C3H7, 1:12 = R3 = H, R4 = C2H 5 84 (73 / 27) 82 

6 R1 = C3H7, 1::12 = R3 = H, R 4 = CH 3 84 (76 / 24) 81 

7 RI=C6H5, R2=R3=H,  R4=C2H5 35(83/17)  32 

8 R1 = (CH3)2C=CHCH2CH2, 76 (72 / 28) 72 
R 2=CH3,R 3 = H , R  4=C2H 5 

a) Isolated yields, b) The ratio of Eand Zwas determined by 1H NMR. 

3-pheny l se leno-  l - a lkenes  unaffected 

by the steric h indrance  by the l~ alkyl 

g roup  (entries 3 and 8). 

W h e n  l -e thoxy-3-phenylse leno-  l -  

p ropene  was treated with aq. HCI, the 

hydrolys is  o f  the vinyl e ther  function 

p roceeded  to a f ford  3 -pheny l se leno-  

pen tana l  in quan t i t a t i ve  yie ld .  We 

next  exami ned  the one pot synthes is  

o f  3-phenylselenoalkanal  (4) based on 

the reaction o f  c~,[3-unsaturated acetals 

with 1 and subsequent  hydrolysis  with 

aq. HCI. The results o f  the synthesis  

o f  various 3-phenylse lenoalkanals  by 

us ing  this  one  po t  m e t h o d  are a lso  

shown  in Table  1. 7 ) 

In summary,  the selective syntheses  o f  l -a lkoxy-3-phenylse leno- l -a lkenes  and 3-phenylselenoalkanals  based 

on the react ion o f  ot,13-unsaturtaed acetals  wi th  i -Bu2AISePh  have been  deve loped .  Fur ther  inves t iga t ions  

along these lines are now in progress .  
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